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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document hae been developed solely for tha

- purpcsa of providing general guidance to employees of the Goddard Space Flight
center (GSFC}. Thinm document may be diptributed cutside GSFC conly &B a
courtesy to other goveyrnmentk agencies and contractors. Any distribution of
thia document, or application ox use of the informatien contained herein, is
expresaly conditiocned upen, and is subject to, the following ypderstandings
and limitations:

(a) The ipformaticn was developed for general guidance only and is
subject to change at any tima;

{o} tha information was developed under unigue GSFC laboratory conditions
whieh may differ substantially from cutside conditicns;

(<) ¢stC doas not warrant the accuracy of the information when applied or
pused under other than unique GSFC laboratory conditions;

{d} The information should not be congtrued as a representation of
product periocrmance by either GSFC or the manufacturer;

(e) Heither the United States gevarnment nor any person acting on behalf
of the United States government assumes any 1iability resulting from
the epplication or use of the information.
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A radiation evaluation was performed on the HCC4053BM2RB to determine
the total dose tolerance of these parts. A brief summary of the test
results is provided below. For detalled information, refer to Tables
I through IV and Figure 1.

The total dose testling was performed using a cobalt—-60 gamma ray
source. During the radiation testing, four parts were irradiated
under bias (see Figure 1 for bias configuration), and one part was
used as a control sample. The total dose radiation steps were 5, 10,
15 and 20 krads®. After 20 krads, the parts were annealed at 25°C for
168 hours and at 100°C for 168 hours. The dose rate was between 52
and 114 rads/hour, depending on the total dose level (see Table IT for
radiation schedule). After each radiation exposure and annealing
treatment, the parts were electrically tested at 259C according to the
test conditions and the specification limits listed in Table III.
These tests included three functional tests at VDD = 5 V, 10 V and

15 Vv (freguency = 100 kHz).

All four parts passed all three functional tests upon irradiation to &
xrads. However, after 10 krads of exposure, one part failed
functionally at VDD = 5 V. All of the functional failures were caused
by a shift in the reguired input threshold levels on the control pins
A, B, ¢, and INH due to the radiation expogure. After 15 krads all
four parts failed functionally at VDD = 5 V and three failed
functionally at VDD = 10 V. Upon further irradiation to 20 krads, the
parts continued to degrade with all four failing functicnally at VDD =
5 V and 10 ¥, and three parts failing functionally at VDD = 15 V. The
168 hour annealing step at 25°C did not produce any changes in the
functional test results. However, the 168 hour annealing at 100°C
reduced the number of functicnal failures. At this stage all four
parts passed the functicnal test at VDD = 15 V. However, all four
parts failed functionally at VDD = § Vv and two failed functionally at
VDD = 10 V.

Parametrically, the parts remained within the specification limits
through 5 krads of exposure. After 10 krads of exposure, all four
parts were in excess of the +/-100 nA specification limit for IOFF
with a maximum reading of -1 wA. Upon further irradiation to 15
krads, the parts continued to degrade for the IOFF parameter with
maximum readings approaching —43 UA. In addition, all four parts
exceedad the specification limits of 5 uA, 10 uA and 20 uA for IDD at
5V, 10 Vand 15 V respectively. The readings for each of theése
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paramelers averaged 38 uA. After 20 krads of exposurg, Lhe parts
exceeded Lhe specification limits for_all IDD tests including IDD at
20 V (maximum limit = 100 wA). At this stage all of the IDD
parameters averaged 200 uA. The IOFF parameter also continued to
degrade with maximum readings of -225 uA. Some recovery was observed
for the IDD and IOFF paraumeters after annealing f[or 168 hours at 25°9C.
The IDD parameters avaraged 170 uA and the maximum IOFE reading was
-191 uA. TFurther recovery was observed afler an additicnal 168 hour
annealing at 1009C. At this stage all parts passed the IDN test at 20
V. However, all four parts continued Lo exceed the specification
l1imits for the other IDD tests and the ICFF test. The IDD readings
averaged %2 ua and the moximum IOFE reading was —-6h uh.

Table IV provides the mean and
parameler after each raodiat.ion
also provides a summary of Lhe

standard deviation values for each
exposure and anncaling treatment. It
furnictional test resulbs after each
radiation/annealing step. ADY

further details about this evaluation
can be obtained upan reguest. If you have any gquestions, please call
me at (301)731-8954.

* Ip this report, the term "rads" is used as an abbreviation for rads
{31) .



TARLE I. Part Lnformation

Generic Part Numbor: CD4053
GGS/WIND/WAVES

Tart Numbar: HCC4053BMZRE
Control Number: 5731

Charge Number: C23416
Manufacturer: 5.G.5 Thomsan
Lot Date Code: 8716

Quantity Tested: 4

Serial Numbers of
Radiaticn Samples: 79, B0, 81, B2

Serial Number of
Control Sample: 78

Part Function: Yriple 2-channcl Multiplexer/Demultiplexer

Part Technology: CMOS
Package Style: 16-pin DIP
Test Engineer: T. Scharer



TABLE II. Radiation Schedule for HCC4053BMZRRE

EVENTS DATE

1) Initial (Pre~Irradiation) FEleectrical Measurements 0z2/20/492

2] 5 KRAD IRRADIATION (52 rads/hour) . p2/20/92
POST 5 KRAD ELECTRICAL MEASUREMENT Qr/24/92
%) 10 KRAD IRRAUIATION (110 rads/hour) ' 02/24/92
POST 10 KRAD ELECTRTICAL MEASUREMENT W2/26/92
4) 15 KRAD IRRADIATION (114 rads/hounr} Qz/26/92
POST 15 KRAD ELECTR1ICAL MEASUREMANT 0z2/28/92
5) 20 KRAD ITRRADIATION (74 rads/hourn) g2/28/92
TOST 20 KRAD ELECTRICAL MEASUREMENT N3/02/92
¢) 168 HOURS ANNEALING AT 259C 03/02/92
POST 168 HOURS ELECTRICAL MEASUREMENT g3/09/82
7) 168 HOURS ANNEALTNG AT 100°C 03/09/92
POST 168 HOURS ELECTRICAL MEASUREMENT 03/17/92
HNotes:

- All parts were radiated under bias at the cobalt-60 gamma ray
facility al GSFC.

~ A1l electrical measurements were performed off-site at +25°C.

- All annealing steps were performed under bias.



Table TII. Electrical Characdferistics of HCC4053BM2RE

FUONCTIONAL TRSTS PERFORMED

PARAMETER VDD Vil VIH CONDITIONS PINS LIMITS AT 250C.

FUNCT 1 5 v 1.5V 3.5V FREQ=100 kHz 1/0 VOL<0.5V; VOH»4.3 V
FUNCT 2 10 ¥ 3.0V 7.0V FRE{=100 kilz I/0 VvOT.<0.5V; VCOH»9.S5 V
FUNCT 3 15 Vv 4.0V 11 V FREQ=100 kilz I/O VOL<0.5V; VOH>14.5V
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D¢ PARBMETRIC TESTS PEREORMED

PARAMETER VDD VIL VIH CONDITLIONS PINS LIMITS @ 25CC
IiDnDsvy EvV 0V 5V VDD >0 uh ; < 5 uA
IDD10OV 10 v OV 10 V vDD >0 ud ;< 10 uA
IDD1LV 15 v 0 W 15 WV VD > 0wl ; < 20 ua
1DD20V 20 v OV 20 v vbD > 0 u ; <100 vl
RONBV 5V 0V Ry Rl = 10 k I/0 > 0 ohms; <1050 ohms
RON1 OV i0v 0w 10 V Rl = 10 k I/0 » 0 ohms; < 40f) chms
RON15SV 15V OV ih v Bl = 10 k i/0 > 0 ohms; < 280 ohms
IOFFE 18 v QW 18 v VINH - 18 Vv L/0 >-100 ; <100 oA
IIH 18 Vv vIN = 18 v CTL »>-0.1 um; <0.1 uA
ITL 18 v YIN = 18 v ©7L >-0.1 unj; <0.1 uA
AC PARARMETRIC TESTS PERFORMED
PARAMETER VDD VIL VIH CONDITICONS LIMITS @ 259C
TONESV 5E v 0V Hh ¥V Rl=10k, Cl=385pF > 0 ns8 ; <20 n3
TON1OV 10 v 0V 10 Vv Rl=10%k, Cl=35pF > 0 n8 ; <320 n3
TON1SY 15 v OV 15 v Rl=10k, Cl=35pF > 0 n8 ; <240 n3
TOFELOV Ev 0V S v Rl=10k, Cl=35pF > 0 n&8 ; <450 n3
TOFF10V 10y OV 10 Vv R1=10k, Cl1=35pF » 0 n8 ; <Z10 n3
TOFE 1SV 15 v 0O WV 15.V R1=10k, Cl=35pF > 0 n3 ; <1l&0 nsS

BXCEPTIONS:

1} VIL and VIH are tested Go/No-Go in the functiconal test,
2) Input conditions for RON were taken from Lhe RCA 1983 CMOS Data

Book. (Dynamic RON Test: VIN=0 to VDD with the output terminated to
vyoD/2 through a 10k lead).

3) The following tests are not performed: Off Channel Leakage All

Channels Common, Propagation Delay Time Address Lo Signal, Propagation
Delay Time Inhibit to Signal at VEE=-10 V.

-5-



TABLE IV: Summary of Electrical Measurements After

Total Dose Exposures and Annealing for HCC4053BM2RB 1/
f Total Lose Sxposure (T2E) {krads) Eahneal
0 5 i 15 20 165 hrs 148 hrs
Spec Lim-ts {pra-Rad} @ 23°C @ 106°C
Parameters min Max maan  ad ad mean sd |mean  sd
FONCL @ 5V 4 Fail L
Fonc2 3 10V firail
TUNC2 0 15V
ILOEY uh ) E.2 0.08 0.00
ICE1 OV vk e} 17.9 Q.o 0.o0
Ioolsvy uhl 0 20.0 0.ca b.oo
o020V [H.Y 0 130.0 c.01 6.00
ROYSY ahms [ 1050 .17 8.1
RON1OYV cEms o 400 4.7 5.2
BONLSY  chms 4] 280 £.3 3.7
|10FF oA | -100 | 100 1.13 1.42
IIH aa | -100 | 200 2,66 1.8}
7L nd | =106 1 100 1.76 c.o0
TONSV ns 4] 720 A4 6.9 [~
TONLCYV ns 0 32 .9 2.9 4
TEHLSV ns o 240 3 1.9
TCFFIV ng ] az7 B 7.8
fCFFLOVY NS ] Z13 .E 9.1
TOFF15Y¥ 15 g 160 .o E 7.4 [

Notes:

1/ The mean and standard deviatic
The centrcel sample rema

testing.
this takle.

n values were caloulated over
ined constant throvghout ~he tes

the four parts irradiated in this
ting and is not included in




Radiation Bias Circuit for HCCAU53BMZRD
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